Post-mortem: Cloudy swelling of kidneys, heart, liver; spleen enlarged and pale; petechial hbemorrhages in lungs; evidences of enteritis; mesenteric glands showed recent acute inflammation in addition to chronic enlargement. No obvious meningitis. The appearances were those of acute septicavmia.
The case appears to have been one of septictemia and malignant serous meningitis following the removal of tonsils and adenoids and curettage of ear granulations in a patient suffering from latent labyrinth suppuration. EXAMINATION OF LEFT EAR (see figs. 26 to 28).
On naked-eye exanminationi the endolymphatic sac appears healthy. There is a polypus in the external meatus, and the anterior wall of the meatus is perforated. The sigmoid sinus is healthy and also the jugular bulb. liicroscopic Examination.
Middle ear: The tube is lined by columnar epithelium; the tympanum, aditus and antrum by cholesteatoma. There is caries of the bone beneath the cholesteatoma. On the inner wall of the attic there is a very vascular polypus which springs from the bone just external to the ampullated end of the superior canal. The root of the polypus extends back across the floor of the aditus.
The malleus and incus have been apparently displaced backwards (curettage).
The head of the stapes is absent, and the footplate appears to be necrotic and to be displaced upwards towards the tympanic cavity. There is a large perforation of the tympanic membrane. Cyst formation is seen in the submucosa of the antrum. The annular ligament and the secondary tympanic membrane are swollen and infiltrated.
Labyrinth capsule ' There is extensive replacement of the cartilage bone of the labyrinth capsule by granulation tissue. The inflammatory process appears to have invaded the labyrinth capsule from the inner wall of the attic. The disease has spread between the endosteal bone and the lamellar bone over extensive areas, and the endosteal bone which remains, lining the vestibule and canals, is necrotic. The facial canal and nerve are apparently healthy. 'There are numerous osteoclasts in the granulation tissue, which lies next to the necrotic endosteal bone in the vestibule and canals. There is an area of softening in the promontory in front of the oval window, where the inflammatory process is invading the bone from the subcutaneous tissue (fig. 27, No. 7) .
Cochlea: The intravestibular part of the cochlea is filled with fibrous tissue, and the basal coil shows delicate connective tissue and a little new bone in the scala tympani and vestibuli; here there is great dilatation of the cochlear duct (fig. 28 ). The scala media contains hyaline substance, and a trace of Corti's organ can be seen in the middle coil, elsewhere Corti's organ is absent. ,The capsule of the cochlea shows several areas of ostitis vasculosa, especially in the region of the anterior margin of the oval window. The ductus perilymphaticus is filled with fibrous tissue at its cochlear end, but* is healthy at the cranial end.
Vestibule: This cavity contains much pus. There is a specially thick layer of pus and.granulation tissue just internal to the oval window. Pus is also seen at the junction of the superior canal with the utricle. The 
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vestibule looks as if it had been dissolved by toxic products and replaced by granulation. tissue. The endosteal bone is necrotic on the inner wall of the vestibule, and also around the external canal; outside this the interglobular bone is being eaten away by giant cells. The superior and external canals show the same condition. There is erosion of the bony wall of the vestibule below the oval window and necrosis of the bony partition between the internal meatus and vestibule. The membranous structures of the vestibule cannot be recognized (figs. 27 and 28). Chronic middle-ear suppuration with cholesteatoma: paralabyrinthitis and empyema of labyrinth. Horizontal section through left ear (No. 260). 1, Cholesteatoma; 2 and 3, malleus and incus displaced; 4, external canal surrounded by a ring of dead bone and a layer of granulation tissue; 5, crus commune containing pus (cf. 4); 6, footplate of stapes displaced outwards from oval window; 7, intravestibular portion of cochlea filled with granulation tissue; 8, dilated cochlear canal; 9, carotid canal; 10, Eustachian tube; the outer wall (upper in the photomicrograph) is lined by cholesteatoma. ( x 5.) The canals show much the same changes as those in the vestibulei.e., eating away of cartilage bone by granulation tissue containing giant cells and necrosis of endosteal blone. The perilymph spaces of the canals contain pus. The outer wall of the external canal is necrosed, but there are traces of the membranous canal present. The granulation tissue around the posterior canal is in contact with the dura of the posterior cranial fossa. The posterior canal is full of pus and the bony walls of the canal show the changes described above. Near the ampullary end the bony wall is almost normal.
Internal meatus: Pus and granulation tissue are seen along the branches of the vestibular nerve to the superior and external canals. The vestibular FIG. 28. Chronic imiddle-ear suppuration with cholesteatoma: paralabyrinthitis and empyema of labyrinth. Horizontal section through left ear (No. 310). 1, Basal coil of cochlea in region of round Window filled with connective tissue; 2, stapedius; 3 and 4, displaced ossicles; 5, facial nerve; 6, opening of external canal (smooth end) into vestibule; 7, ductus endolymphaticus; 8, area of ostitis vasculosa in labyrinth capsule internal to sinus tympani; 9, large area of ostitis vasculosa behind basal coil of cochlea and below internal auditory meatus; 10, new bone formation in the connective tissue filling scala tympani of basal coil; 11, carotid canal. (x 5.) nerve and ganglion are surrounded by granulation tissue, but the cochlear nerve is more normal. The bone surrounding the internal meatus is softened.
REMARKS.
The condition of the internal meatus is of considerable importance. There appears to have been abscess formation in the posterior part of the meatal fundus-a condition described by Politzer. The abscess was followed by the formation of granulation tissue, and probably by interference with the blood supply of the bony capsule of the vestibule and canals. This would favour the spread of ostitis (paralabyrinthitis). The anterior part of the meatus containing the cochlear nerve was but slightly involved-a fact that may account for the healthier condition of the bony capsule of the cochlea.
From the clinical history of the case it is evident that the patient had an attack of labyrinthitis on December 25, 1911. When the patient was seen for the first time on January 13, 1912, the inner car had passed into the stage of latent labyrinth suppuration. The changes in the labyrinth capsule also appear to have existed for a considerable period, as giant cells were present in large numbers. The paralabyrinthitis appears to have originated on the inner wall of the attic in the region of the ampullary ends of the superior and external canals, where there was marked erosion of the bone with polypus formation. The extension of the paralabyrinthitis was prob-.ably connected with the abscess formation in the fundus of the internal auditory meatus referred to above. It is not possible to determine the exact date of this abscess formation in the internal meatus, but from the appearance of the granulation tissue it would seem that the abscess formed at the time of the onset of labyrinthitis in December, 1911. On the other hand the dislocation of the three ossicles and the recurrence of acute purulent labyrinthitis in the cavity of the vestibule and canals appear to have been due to.the curettage of the tympanic cavity on January 15, 1912. " Adenoids " and tonsils were also removed at the same time. The child died from septicemia a few days later. This seems to have been due to infection following the operation on the fauces and pharynx in such a septic case. Had the labyrinthitis alone been responsible one would have expected purulent meningitis, but not the extensive changes in the internal organs typical of acute septic&emia.
CONCLUSIONS AS TO THE PATHOLOGY OF OTOSCLEROSIS, CONGENITAL SYPHILITIC DEAFNESS, AND PARALABYRINTHITIS.
In some cases, at any rate, of otosclerosis and congenital syphilitic ear disease, as well as in many cases of pyogenic and tubercular infection of the middle ear, the chronic inflammatory process invades the bone of the labyrinth capsule and gives rise to more or less extensive paralabyrinthitis. Such a condition may in time involve the membranous labyrinth and so cause deafness. In the case of tubercular and pyogenic infections, however, it is much more common for the inflammatory process in the middle ear to penetrate the oval or round windows and so produce a rapid loss of labyrinthine function. I wish to tender my best thanks to Mr. Richard Muir for the great care and skill he has expended on the photomicrographs illustrating this communication. I also desire to acknowledge a grant from the Carnegie Trust towards the expenses of the investigation.
DISCUSSION.
The PRESIDENT: These specimens are particularly interesting to me, especially the one in which Dr. Fraser described otosclerosis arising in the course of suppurative middle-ear disgase. Clinically, some years ago, I concluded that there was more frequently an association between suppurative middle-ear disease and otosclerosis than is commonly supposed, but I have never found a case in which one could demonstrate it pathologically: and I am very grateful to Dr. Fraser for having shown what I believe to be the first case which proves the relationship between the two. Clinically, as one knows, one frequently meets cases of extreme deafness in comparatively young people associated with suppurative middle-ear -disea;se, htt th-e degree of the deafness is out of all proportion to the middle-ear condition. In these cases it is very apt to be assumed that the condition is one of pure middle-ear deafness, the result of suppurative middle-ear disease. When I studied the question of heredity in relation to otosclerosis, I found -there was sometimes-acurious relationship: I found two or three familiesin which there was marked otosclerosis, and in some of those families one or two individuals had suffered from suppurative middle-ear disease. In such circumstances I found that when middle-ear disease occurred in such families, it called otosclerosis into existence at a much earlier time in life than amongst other members of the family, and the deafness reached a higher degree. The middle-ear inflammation Discussion on the Pathology of Otosclerosis, ac. appears to cause antedating of the otosclerosis. But we must be very careful about assuming that the otosclerosis is therefore necessarily due to infection proceeding from the middle ear: I think all it does is to excite the condition in those predisposed to it. The difficulty about the ideas of speaking of otitis media or osteitis in otosclerosis lies in the fact that we find utterly different changes in the other parts: there is an atrophy of the ceruminous glands, a diminution in the sensitiveness of the tympanic membrane, of the meatus, &c., and I.think it quite probable that there are changes in the nerve-cells of the cerebral cortex or other portion of the auditory tract which may account for the tinnitus. I do not think the tinnitus is explained by the changes in the internal ear. In three out of the four cases I had, the internal ear appeared perfectly normal.
Dr. P. WATSON-WILLIAMS: It is very interesting and a great privilege to see such a splendid series of microscopical specimens, which represent enormous labour. I have long been rather attracted by the suggestion which Dr. Fraser has put forward as to the possibility of otoselerosis being, at any rate in some cases, due to toxic absorption or to some chronic inflammatory process. It is a view which I have myself taught and advocated. For the last six or seven years I have been endeavouring to see how far one could obtain evidence of such source of infection in the posterior ethmoidal cells or the sphenoidal sinuses, because I think it is as reasonable to look to these parts for the source of infection as to the ear itself. One often encounters cases of pure otosclerosis in which signs or history of inflammatory ear conditions are entirely absent. And in a certain proportion of cases careful investigation has led to my discovery of chronic or very latent infection of sinuses. It may so happen that we may have to look for other foci as possible sources of infection. But it seems that, just as in cases of canicular optic neuritis following on sphenoidal sinus infection, the infection may be very slight indeed, and sometimes it is only by means of delicate cultural methods that it can be demonstrated that there is any infection of these cavities. And we may explain the marked toxic infection where there is such a marked absence of suppuration as being due to the fact that there is no phagocytosis because of the poverty of leucocytes. Therefore instead of a suppurative process and grosser evidences of infective inflammation, there is simply a comparatively uninhibited chronic infection. The condition just mentioned may also set up otosclerosis, and yet the chronic infection may be overlooked owing to the absence of pus or other gross evidences of infective inflammatory processes.
Dr. DUNDAS GRANT: Dr. Watson-Williams has touched on a point of great practical importance namely, that otosolerosis may depend upon an absorption of toxins. There may be many different causes of otosclerosis, which it would be impossible now to discuss. At one time I formed the impression that it occurred in association with chronic osteo-arthritis.
Many cases may be of that nature. The Eetiology of otosclerosis is very various, and Habermann, in a long paper, associated it in some cases with tuberculosis, in others with syphilis. Dr. Fraser has referred to Hennebert's observation that in cases of congenital syphilis there might be the ' fistula" symptom, and I would ask Dr. Fraser whether he thinks it possible that such softening of bone as he describes may be sufficiently great to permit of it yielding under any pressure which can be exerted by means of the Politzer bag in the external meatus. We are very much indebted to Dr. Fraser for his very clear demonstration.
Dr. DAN MCKENZIE: I join in thanking Dr. Fraser for a very excellent exhibition of pictures, and congratulate him upon his industry, and upon his opportunities which that industry has enabled him to utilize to the full. Turning to Dr. Fraser's theoretical allusions, I am inclined to the view that the changes which he has shown, which resemble those of the classical otosclerosis, are really changes similar to those, but the result of different causes. I take it that bony changes may show resemblance to each other and yet be due to diverse causes; and I question, therefore, whether the specimens he has shown us are sufficient to displace the original idea of classical otosclerosis being unconnected with inflammatory change. That connexion must be actually demonstrated before we can agree. I do not know whether Hennebert's observations have been confirmed. [" Yes."] It has often occurred to me that the secretory changes, to which the President has alluded, which take place in otosclerosis may be due not so much to a common origin with the otosclerotic changes in the labyrinth capsule as to the secondary effect of the abolition of function. I think secretory changes of that description do occur reflexly at times.
The PRESIDENT: One can understand them occurring reflexly, not from changes in bone, but from changes in the nervous system. I could not imagine a bone change in the labyrinthine capsule causing diminution in the secretion of wax.
